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Introduction

Avridity and desertification, as key consequences of climate change driven by reduced precipitation
and rising temperatures, have emerged as,significant envirenmental challenges, particularly in arid
and semi-arid regions. Given Iran's geographical charac(s%s:ics, aridity is an inherent feature of the
country. This phenomenon impacts various sectorsincluding_agriculture, industry, public health,
and population dynamics, exacerbating vulnerabilities acrossisociety. Despite its profound
implications for human life, a comprehensive understanding of the population distribution and
exposure to varying drought intensities remains lacking, particularly in Iran. Considering that a
substantial portion of Iran lies'within arid'and semi-arid zones, coupled with predictions of future
population growth and increasing stress on natural resources, there is an urgent need for systematic
research. Such studies should aimyto quantify and-assess the population affected by different levels
of aridity intensity across the country. This research primarily seeks to determine the number of
people likely to be impacted in various, regions and to evaluate the severity of their exposure to
drought.

Materials and trhs

Thisstudy,was conducted across Iran, utilizing data from 31 synoptic stations distributed throughout
the ‘country's provinces. Monthly precipitation, average temperature, and maximum temperature
data_were analyzed. Downscaled climate data from the NEX-GDDP suite were employed,
incorporating projections from five general circulation models (GCMs): CNRM-CM6-1, CanESMS5,
GFDL-ESM4, HadGEM3-GC31-LL, and MIROCG6. These models were examined under two
emission 'scenarios, SSP2-4.5 and SSP5-8.5. Precipitation and temperature data (average and
maximum) were gathered for the baseline period of 2001-2014 and the future period of 2025-2036
using coding tools within the Google Earth Engine (GEE) platform. After calibrating the coefficients
for each GCM during the baseline period, the outputs of the five models were combined. The error
rates between the observed values and the baseline model outputs were individually assessed for
precipitation, average temperature, and maximum temperature to ensure accuracy. The study
utilized two widely recognized aridity indices for classifying regional climates: De Martonne's
Aridity Index (DMI) and Ering's Aridity Index (EAI). Additionally, population projections for the
31 provinces, based on data from Fathi (2020), were used to estimate the population distribution
during the 2025-2036 period, serving as the baseline for future analyses.
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Results and Discussion

The evaluation during the baseline period revealed that the climate projections from the Sixth
Assessment Report on Climate Change accurately estimated atmospheric variables, including
average and maximum air temperatures, for most provinces in Iran, with the exceptions of
Khuzestan, Isfahan, and Hamedan. Analysis of changes in the DMI and EAI aridity indices indicates
that, under the SSP2-4.5 and SSP5-8.5 climate scenarios for the 2025-2036 period, there is a
noticeable decline in index values compared to the baseline period, signifying a shift toward drier
and more arid climatic conditions at numerous monitoring stations. These climatic shifts are
particularly pronounced in the central, southern, southeastern, eastern, and northwestern regions.
An increase in aridity severity in the central, western, and eastern areas islikely to result in reduced
water availability, diminished agricultural productivity, and consequently, more challenging living
conditions. If this trend persists, it may lead to population migration from arid andisemi-arid regions
to areas with more favorable climatic conditions.

Furthermore, based on both DMI and EAI indices, projections.under the SSP2-4.5\sbenario suggest
that the population exposed to arid and semi-arid climates in thegSouthern, eastern, and northern
parts of the country will rise compared to the baseline period. Similarlys, under the SSP5-8.5
scenario, the population affected by arid and extremely arid, conditions“is expected to increase
significantly relative to the baseline period. \

Conclusion

With the population growth in arid and Semi-arid ?b{i:ns, heightened pressure on natural
resources and local ecosystems in these areas h\a‘n hevitable concern. This situation is
likely to give rise to significant economie; social; andienvironmental challenges in the
affected regions. Consequently, it is imperative for policymakers and natural resource
managers to develop comprehensive strategiess These should focus on effective water
resource management, promoting, sustainable agricultural practices, and establishing the
necessary infrastructure to adapt to.climate‘change in vulnerable areas. Such measures are
essential togmitigate,.the adverse effects of climate change and to prevent serious long-term

problems.
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Fig 1. Geographical logation of the studied synoptic stations
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Table 3. The of MAE and MBE indices in the simulation of precipitation, average and maximum air
temperature in the base period on a monthly scale
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Table 4. The CC and NRMSE indices in the simulation of precipitation, average and,maximum air
temperature in the base period on a monthly scale
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Figure 2. Classification of DMI and EAI aridity indices in the base period and under climate scenarios
SSP2-4.5 and SSP5-8.5 in the period from 2025 to 2036
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